Sudden, unexpected death in epilepsy (SUDEP) remains a controversial and enigmatic syndrome, particularly in children where the incidence, prevalence and risk factors may, and probably do, differ from adults. This study demonstrates (and further reinforces) the difficulties and inability of retrospective and coroner/death certificatederived data in identifying the frequency of SUDEP in children.
INTRODUCTION
It has been suggested that people with epilepsy have an increased mortality risk of approximately two to three times that of the general population'*2. Some of these deaths may be due to a complication of a seizure (e.g. injury, drowning, suffocation, aspiration of gastric contents), convulsive status epilepticus or a related underlying condition including a neurodegenerative disorder or brain tumour. There remains a proportion of patients with epilepsy whose death cannot be adequately explained and it is to this group that the syndrome of 'sudden unexplained [unexpected] death due to epilepsy (SUDEP)' has been attached3*4. SUDEP has received, and continues to receive, much attention in both the medical and lay press. The phenomenon is reported to account for between 3 and 31% of deaths in persons with epilepsy, or to be responsible for one death in every 260 in people with epilepsy each year4. However, the precise incidence of SUDEP is difficult to ascertain for a number of reasons including the definition of epilepsy, the precise definition of 'SUDEP', the methods of case ascertainment and the prevalence of epilepsy in the study population. Most of the reported data have been based on retrospective and selected (non-community) populations. Coroner (and death certificate) surveys are frequently complicated by an under-reporting of epilepsy and a variation in reporting the actual cause of death and hospital-based studies are complicated by referral bias, variable follow-up periods and patients lost to follow-up. In addition to these problems most of the quoted incidence and risk figures are derived from adult studies. There is only one published report of mortality in children with epilepsy (including SUDEP) and although this was community based5, it was retrospective and suffered from a number of the same methodological problems encountered in adult studies. It is possible that in children, SUDEP may be related more (or only), to a coexisting disability such as severe cerebral palsy or an urrderlying neurodegenerative disorde?, rather than to epilepsy itself-or its treatment. It is important that SUDEP in children be investigated separately from SUDEP in adult$, specifically with regard to individual epilepsy syndromes (as mortality including SUDEP, does not appear to be increased in some syndromes such as typical absence epilepsy and benign idiopathic partial epilepsy') and that prospective data are collected. This would enable the determination of both accurate incidence and prevalence figures, but more importantly, the identification of any clear risk factors of SUDEP in children. In turn, this information could (and should) be used to more appropriately counsel families and healthcare professionals. It is both inappropriate and unacceptable to use incidence and percentage risk figures which are based almost exclusively on adult-derived data when counselling parents of children with epilepsy. This report describes the inaccuracies and deficiencies of a retrospective and death certificate-based study and emphasizes the importance of undertaking a detailed and prospective study.
METHODS
The Office of Population Censuses and Surveys (OPCS) provided copies of all death certificates (CJ 1997 British Epilepsy Association of children (~15 years of age) dying with, or due to, epilepsy in 1993. Approval for the study was obtained from the local hospital Ethics Committee. No attempt was made to contact the individual Coroners involved, the Certifier (of death), each child's General Practioner or paediatrician or the child's family. It was felt unnecessary to approach these potential sources of further information as this was intended only as a pilot study to try to ascertain the possibility of determining the incidence of sudden unexpected death in children with epilepsy based solely on death certification data.
RESULTS
Ninety-seven death certificates of children dying with, or due to, epilepsy (under 15 years of age at the time of death) were received from the OPCS. Of these, 60 (62%) involved children with epilepsy and another condition (an 'other' neurological condition in 28, cerebral palsy in 26 and a non-neurological disorder in six) and 37 (38%) with epilepsy as the 'only' diagnosis. Of these 37 children, 13 died due to a complication of epilepsy (including aspiration of gastric contents, drowning, head injury, asphyxia, drug overdose and cardiorespiratory failure), 11 (11.3% of the entire study population) due to status epilepticus and 13 (13.4% of the entire study population) due to epilepsy alone. In this latter group, only the words 'epilepsy', 'epileptic seizure/convulsion' or 'grand ma1 convulsion' appeared in the 'Cause of death' section on the death certificates of these children. An extract of the 'Cause of death' section of a death certificate is shown in Fig. 1 (Table 1) . DISCUSSION The interpretation of these results has been largely, if not wholly predictable in that it has proved extremely difficult if not impossible, to determine which children in the different groups may have died from SUDEP, and therefore the contribution of SUDEP to all deaths of children dying with, or due to, epilepsy. Although, at first glance, it would seem reasonable to exclude the group of 11 children with status epilepticus and also the group of 23 children who had a complication of epilepsy, from possible SUDEP, this may be inappropriate because of a poor understanding, and therefore reporting, of SUDEP. As a result, it is possible that in the absence of any clear cause, death may have been (falsely) ascribed to either status epilepticus, asphyxia or cardiorespiratory arrest.
It is even more difficult to determine the possible contribution of SUDEP in the deaths of the 60 children with epilepsy and another condition, particularly in the 54 who had cerebral palsy or an 'other' neurological disorder. The remaining group of 13 children (13.4% of the study population) in whom only the term 'epilepsy/epileptic seizure' appeared on the death certificate could, theoretically, represent those children who may have been most likely to have died from SUDEP. However, this assumption may also be false as the limited information provided on the death certificate (i.e. just 'epilepsy' or 'epileptic seizure') may have simply *This does not mean the mode of dying, such as heart failure, asphyxia, asthenia, etc.; it means the disease, injury, or complication which caused death. ** Conditions which do not in the pathologist's opinion contribute materially to the death should not be included under this heading. Another neurological disorder (n = 28) 6 14 1 7
Another non-neuro-1 2 2 1 logical condition (n = 6) Complication of 1 9 3 -epilepsy (n = 13) Status epilepticus I 4 --(n = 11) Epilepsy alone 13 ---(n = 13) * Ia, Ib, Ic and II denote the different subheadings which appear in the 'cause of death' section on the death certificate, an extract of which is shown in Fig. 1 .
In summary, this study has demonstrated that retrospective mortality data derived from death certificates cannot provide accurate incidence figures and risk factors of SUDEP in children with epilepsy, because of a (likely) underreporting and inappropriate coding of both epilepsy and the precise cause of death; this problem has been recognized previouslJV6. Although it may be important to suggest to pathologists and Coroners that SUDEP should become a 'recognized', and therefore accepted, cause of death6, it is equally (if not more), important that a large, community-based prospective study be undertaken, investigating not just 'epilepsy', but _ specific epilepsy syndromes of childhood, to address these issues more accurately.
reflected the fact that the precise cause of death was not known.
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Although it is inappropriate to compare these results with previously published reports of SUDEP, primarily because of the inadequacy, and therefore unreliability, of the data, it would seem reasonable to consider the only 'other' study of mortality in children with epilepsy which has included SUDEP.
In this Australian, community-based study of children (under 14 years of age)5, SUDEP was thought to account for at least 12% of 93 deaths of children with epilepsy over a 5-year period. The authors also found that the risk of death was greatest in children with secondary epilepsy and recognized that death certification was deficient, both when recording 'epilepsy', and also the precise cause of death of a child with epilepsy. The greater risk of death in children with secondary epilepsy was not unexpected, and it is likely that the incidence of SUDEP may also be higher in this particular population; in the experience of two paediatric neurologists in Liverpool with over 30 years of working with children with epilepsy (of all types, syndromes, aetiologies and degrees of severity), only five children have fulfilIed the criteria for SUDEP and all had a cryptogenic or symptomatic epilepsy which was difficult to control and with additional (usually moderate or severe) physical and learning difficulties. This observation has also been demonstrated in at least two previous studies7*8. It is possible that in this population, the cause of death is related more to the underlying
